1. Eicecutive Su'mmary.

CULTURE OF DELTA SMELT Hypomesus transpacy?cus. AT DELTA SITE, IN SUPPORT iy
. OF ENVIRONMZENTAL STUDIES AND RESTORATION -

Prof. Serge Doroshm Dr. Joan Lmdberg, o
J oeI Van Eenenaam, and Brent Baskervxlle-Bndges
‘ Umversxty of Cahforma-Daus

I b. Pro_}ect Descnptlon and anary Blologxcal/Ecologtcal Objecttves , - _
The goal of the three-year project is to establish a functional culture system ata Delta site for thc ,
threatened delta. smelt Such a systern, based on the annual procurement of 200-300 wild brood fish,

- owill support ongoing environmental projects by provxdmg all life stages of smelt for laboratorv .

research. To achieve this goal, we will design and operate two small culture facilities, and opt.tmtz" o

-the me'hodoloates of culture at these facilities, the State Water "Project (SWP) Fish Facility and Fish .
‘Rearing Facility at the Federal Station in Byron. The main objectives of the project are: (1) to

develop a reliable and technically feasible culture system encompassing ail life stages of delta srnelt

- (2) 1o establish and characterize culture me:: ods environmental and technical parameters of culture c
_system, and.its production capabilities; (3) to initiate the supply of live material for testing in -
~ research laboratories, as well as preserved maierial and data that can be used-as test-standards i

ongoing pro_tects of delta smelt habxtat improvement.

:I c. Approach/Tasl\s/Schedule

The dpproach to culture system is based on our prevxous Smelt pro;ects at the SWP in Byron .
(Lindberg 1992, 1996) and at UC Davis'(Mager et al.. 1996), and collaboration with two laboratones?

E at UC Davis (Fish Disgases, Dr. R. Heonck and Fish Physiology; Dr. J. Cech). Delta smeltisan .
~.annual species maturmc at the end of ﬁrst vear of life and spawning in spring, With relattvelv small

egg volk reserves, their newlv emerged pelaom larvae start exogenous feeding on the fifth day. after
haiching: However, the duration of the larval stage to metarno; phosas is extended for almost3

' . months necessrtatmo utilization of’ cultured and wild zooplankton for feecnno larvae in-culture. Our.-

. culture program will follow, ‘with modifications, five basic steps: the procurement of wild juveniles,

rearing them to spawning in ﬂov»—throuOh tanks, hatchmv embryos in jars, rearing larvae to post: -

larval stage on cultured rotifers, and rearing post-lan ae to full metamorphosxs on natural and "

cultured zooplanktO‘t Moving the eritire life cycle culture system to site in the delta will provxdc
advantages of -improved spawnmo performance and availability of the natural 200p1ankton for.

' rearmo larvae to metamorphosxs 'l‘he scheoule and tasks of the pro_;ect follow S

- Year 1. a) :nstallatton of réaring system for the broodstock and culture umt for phytoplankton and
‘ ronfers at the Federal Station; b) rearing and spawning brood fish at both sites; ¢) .optimization of -

larval culture (use.of- phytoplankton); d) rearing wild post-larval stages of delta smelt trapped at the '

. Fish Collection Facilities, State and Federal.

Year 2. a) optimization of temperature. and feedmg reglmes in larval culture b) prehrmnary U
evaluation of larval survival, development, and growth. -

Year 3. a) adjustments in productxon system based on the results of two years b) evaluatton of---
performance and producuon capabilities of culture system;. <) summary eva]uat;on of system
design, culture protocols, and methodologiés; .

 We will supply research laboratories and aoencres thh delta sme]t of dtfferent lee stages Our

target parameters for the rulturf* system uuhzmg 250 brood ﬁsh (thh rmmmum 100 females) are B
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- Iod. Just.ﬁcatton for PrOJ&Ct and Fundtnw bv C-&LFED

The delta smeit populaiion and its unigue upper estuary. haoltat are’affected bv a vanet*y of. :
tmro..me.rta. changes in ecosvsiemn. There are origoing projects supported by CALFED or habita;
estoration and improvementin'the. Delta. Current suoplv of hve delta smeli for the laboratory

studres 1s-$carce. unpredrctaole and hrmted o adult/suoadult life stages whereas the major tmaact

mayV occur-on eari iy life stages: The: proposed DI'O_]SC will support ongéing studies on fish scr

' design, environmental physiology, eco-toxrcomcy and habitat improvement by provrdmc smelt
embrvos; larvae, juveniles, and adults for laboratory testing. Addtttonallw preserved specimens and

' "~-_develoornent growth-charts can be used as tne standard for the evaluatton of fish per'orrnance tn the ;

,wrld and restored naottats R S S - » '

I e. Bucvet Costs - - e AR S '
Project annual cost (mcludes lO% mdrrect cost) is SIT 94 870 for the year 1 $195 537 for the year 2
and $202.369 for the vear 3. The major part of the We key. personnel who will be
working full time at celta S'neI: culture facr.tty Thezl prevrous expenence and techntcal sktll are
un“ora..t for cultu.c, lta smw. ;

I. f. Appltcant Qualtﬁcatlons . SO : g : : : o
-Dr. Serge-Doroshov has reseatch experrence and expemse AN developrnental btologv and hatcher\
_technoloox of cultured fish, including sturgeon, strmed bass, catfish, trout, and marine species. He -
and his gradua:2’student, Dr. Randv Maoer have developed prototype culture- -system for delta smelt

- at ‘UC Davis'and char acterrzed sexual: maturatron, gametogenesis, and early deve loome’tt in this:
. species.. Dr. Joan Lindberg conducted Her graduate studies on ‘salmon metamorphosrs and feeding

= objectxves

" -behavior in sturgeon larvae. She led’an mdependent project on-delta smelt culture at SWP tacﬁmes
"in Byron before j Jommc the-university team. Joel Van Eenennaam has vast experience in breeding
and culture of various fish species; he gained natxonal reputation as one of the best: aquacultural 3
researchers. Brent Bridges conducted his"M.S. project on larval nutrition arid has’ excellent expertise’
in algal-rotifer prodttctton for larval culture including 2 years expenence with delta smelt. Jennié
Kulézyk has ¢ ompleted a BS Degree in Broloov and has developed experxence in spawmno and
‘rear\no of jarva a.nd tuvemle smelt at.the SWP sue ' .

o Log. Momtormo and Data ]:,valuatron ‘,-' ol ; : :
- Some of material of this project'can be used as: the standards for bro-momtonng prooram. ‘For
‘example, .developmental charts for-delta-smelt can be used in the analysis of captured embryos

- larvae; and post-larvae of smelt in dxfferent locatrons to examme larval dxspersal growth and
.oeveIOpment in wild populatzon ‘ ‘ : :

I h. Local SupporUCoordmatton wrth other Programs/ Compattbxlttv wrth CALFED S ‘ .

* The location of thts prOJect on sxte in thc Delta is expected 0 enhanee collaborauon between State
~ and Federal Agencies-and’ umversxtv researchers We wrll collaborate with the several laboratones
and res:.art,l“crs at LrC Davxs
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